Introduction
Progressive multifocal leukoencephalopathy (PML) is a destructive infection of oligodendrocytes of the central nervous system (CNS) white matter, leading to neuro logic deficits associated with demyelination. Death of oligodendrocytes leads to focal loss of myelin and dys function of associated myelinated tracts involving the cerebral hemispheres, cerebellum, or brainstem. For unknown reasons, the optic nerves and oligodendrocytes in the spinal cord are not clinically affected.
PML is regarded as an opportunistic infection of the human nervous system by JC virus (JCV). JCV is a doublestranded DNA human polyomavirus acquired in childhood. The mechanism of infection is not estab lished. 
CLINICaL asPeCTs Of PML
The clinical presentation of PML is either focal or multifocal. The name of the disorder is derived from neuropathologic descriptions of microscopic multifocal abnormalities involving the brain white matter [16, Class III] . In contrast, the typical clinical presentation is of a unifocal cerebral or brainstem disorder. In most nonAIDS patients, the neurologic focal abnormalities are referable to cerebral hemispheric abnormalities. The ratio of cerebral to brainstem involvement is estimated to be about 10:1 in these patients, but for reasons that are unclear, brainstem involvement is more common in AIDS patients, whose ratio of cerebral to brainstem involvement is approximately 4:1.
The diagnosis of PML should be triggered by a patient with immune suppression and a subacute, focal, pro gressive neurologic syndrome. Although PML has been regarded as a "slow virus" infection, it is really a subacute illness with focal neurologic symptoms evolving over days to weeks. At times, the focal neurologic syndrome can be acute and may be mistaken for stroke [17•, Class III]. However, serial neurologic examination typically dem onstrates progression over ensuing days. These changes parallel changes involving the MRI of the brain.
The variability in neurologic presentation of PML reflects the varying areas of the brain affected. Motor involvement with corticospinal tract findings, sensory involvement, cerebellar deficits, and visual field defects are common. Some syndromes regarded as "cortical" (eg, aphasia or visualspatial disorientation) occur because the pathology of PML is typically immediately subcortical in the white matter, undermining the cortex referable to the clinical syndrome.
IMagINg
MRI scanning is far superior to CT in visualizing abnor malities of PML in the brain [18, Class III]. It is rare for patients to have clinically detectable neurologic deficits without MRI abnormalities. Therefore, a normal MRI scan with focal neurologic deficits would strongly argue against PML. The typical MRI abnormalities are localized to the subcortical white matter, with increased T2 signal, little associated mass effect, and little contrast enhancement after gadolinium administration. Involvement of the corpus cal losum, connecting two areas of hemispheric involvement, can mimic butterfly glioma or CNS lymphoma.
Some authors have suggested that occipital PML is more common than frontal PML. Any cerebral lobe is potentially vulnerable; some of the variability of presen tation doubtless represents the severity of the associated neurologic deficit and its impact on the patient's func tioning. Likewise, any area of the white matter tracts of the brainstem can be affected, but cerebellar deficits are the most common. A unifocal abnormality on MRI scan with little mass effect and little contrast enhancement in the brainstem would suggest PML.
sPINaL fLuId CONfIrMaTION Of PML
Polymerase chain reaction (PCR) analysis of cerebrospi nal fluid (CSF) for JCV is the best noninvasive test to con firm PML. The other parameters of spinal fluid analysis are typically normal. Minimal CSF pleocytosis may be evident; the usual finding is less than 20 cells per micro liter. More than 20 cells per microliter suggests a differ ent infection or relative immune preservation of the host, with a prominent CSF reaction against JCV. In general, CSF pleocytosis correlates with gadolinium enhancement involving the PML lesions on the MRI scan. Pleocytosis also correlates with pathology of perivascular lympho cytic infiltrates involving the brain in immunopreserved hosts. CSF protein is typically only modestly elevated, usually less than 100 mg/dL. Other microbiologic studies, including culturing for JCV, are unrevealing.
PCR analysis of CSF should be routinely applied for the diagnosis of PML, because no other virologic test is specific. Its sensitivity is about 75% [19•, Class III] . In other words, 25% of patients will have bona fide PML and have negative results for JC virus by PCR amplifi cation. This result varies in different laboratories, but larger experiences with PML in AIDS patients have been consistent [19•, Class III] . The experience with non AIDS patients is similar.
PaThOLOgy Of PML
Brain biopsy at the advancing edges of suspected PML lesions is confirmatory in patients with PCRnegative
